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ABSTRACT (online version) 
The acute copper intoxication during mouse embryogenesis was performed on day 9 
of pregnancy by intraperitoneal injection (i.p.) of CuCl2 0,1ml/10 g body weight. Late, fetal 
effects were controled on day 19 of gestation (the fetal and placental wet weight, external 
anomalies  and  the  control  of  fetal  skeleton  were  performed).The  control  revealed  the 
lowering of the mean fetal and placental weight after acute copper intoxication.The fetal 
macroscopic examination showed exencephaly in some fetuses from the treated group; the 
control of fetal skeleton revealed a marked teratogenic effect of copper upon some bones or 
ossification centers. 
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INTRODUCTION 
Our previous experimental investigations (Checiu and Checiu 2000; 
2004) Showed a marked teratogenic effect of Cu 2+ in excess upon early 
development in chick and mouse embryo. The administration of copper by a 
direct  offer  –  subembryonic  injection to  early  chick  embryos  induced  a 
caudal malformative syndrome while the administration by an indirect oferr 
–via maternal body – induced modifications of the neural tube and cerebral 
vesicles and exencephaly  in eary mouse  embryo  (Checiu I.  et. al.  2000; 
Checiu I. et. al. 2004). The present experimental investigation was carried 
out in order to control the possible teratogenic effect of copper upon the 
mouse fetal skeleton. 
 
MATERIAL AND METHODS 
Albino mice NMRI strain from the colony of Biology Department of 
West University of Timisoara were used. Animals received solid food from 
Cantacuzino  Institute Bucharest  and  tap  water  ad  libitum.  Nulliparous 
female of 20 25 g body weight were cadged overnight with males of the 
same strain. The day with positive vaginal plug was considered day 1 of 
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We established two groups of pregnant females: an experimental or 
treated group (10 females) and a control or untreated group(10 females). On 
day 9 of gestation the animals from experimental group received i.p. Cu Cl2 
–0,1ml110 g body weight. 
On  day  19  of  gestation  the  females from experimental  and  treated 
group were killed by cervical dislocation. The number of living and dead 
fetuses  and  resorbtions  was  registered.  Living  fetuses  were  controlled 
macroscopically  and  the  external  anomalies  were  noted.  The  fetal  and 
placental  wet  weight  was  determined.  Then,  the  fetuses  were  fixed  in 
ethanol  and  prepared  for  skeleton  evaluation  using  a  double  coloration 
method with Alizarin Red S   for bones   and Alcian Blue   for cartilage    
(Hogan and Constantini 1986). 
 The examination of fetal skeleton from the experimental and control 
group was performed under a stereomicroscop. The presence or the absence, 
the mean number of ossfication centers and the malformations detected to 
the next bones were recorded: frontal, parietal, supraoccipital, basioccipital, 
nasal , mandible, maxilla, hyoid, clavicle, scapula, sternum, ribs, humerus, 
radius, ulna, cervical, thoracic, lombar and sacral vertebrae, ilion, ischion, 
pubis, femur, tibia, fibula, metacarpals and metatarsals. Data obtained were 
statistically evaluated by the t test (Weber 1961). 
 
RESULTS AND DISCUSSION 
The main data obtained by the initial, general control are presented in 
table 1. 
  Table 1. 
Group  Total 
no. of 
fetuses 
Total 
no. of 
animals 
Mean 
litter size 
No. of 
viable 
fetuses 
No. of 
dead 
fetuses 
Mean 
fetal 
weight 
Mean 
placental 
weight 
Control  82  10  8,20± 
2,10 
80  2  1,14± 
0,25* 
0,13± 
0,06* 
Experi 
mental 
81  10  8,10± 
2 
70  11  1,01± 
10,19* 
0,10± 
0,02* 
*p<0,001 
The  data  show  significant  differences  between  the  experimental 
treated and control group with respect to the mean fetal and placental weight 
(p<0.001). 
The macroscopic control of fetuses from treated group revealed the 
presence  of  external  anomalies.10  fetuses  from  treated  mothers  showed 
exencephaly (Fig.1), and 1 fetus showed cleft palate and exencephaly. Annals of West University of Timişoara, ser. Biology, vol . VII, 2004  
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The results of scheleton control are given in Table 2. 
 
Table 2. 
BONE 
  Control group  Experimental group 
 
Presence 
or mean 
no. 
 
Anomalies 
 
Presence or 
mean no. 
 
Anomalies 
 
Frontal 
Parietal 
Supraoccipital 
Basioccipital 
Nasal 
Mandible 
Maxilla 
Hyoid 
Clavicle 
Scapula 
Sternal segm. 
Ribs 
Humerus 
Radius 
Ulna 
Cervical vert. 
Thoracic vert. 
Lombar vert. 
Sacral vert. 
Ilion 
Ischion 
 
     +                         
     +                         
     +                 double (1 case)                                                 
     +                        
     +                        
     +                        
     +                        
     +                        
     +                        
     +                        
     6                        
    13                                       
     +                        
     +                        
     +                        
     7                            
    13                       
     6                        
     4                        
     +                        
     +                        
 
             +              abs.of ossif. (10) 
             +               partial ossif. (10) 
             +                db. (15) 
             +                  
             +                  
             +                  
             +                  
             +                  
             +                  
             +               abs. spina(1) 
              6              atypical (10) 
              13            anomalies (5) 
              +                 
              +                 
              +                 
              7              anomalies (2) 
              13                 
6                
4                
+                
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Pubis 
Femur 
Tibia 
Fibula 
Metacarpals 
Metatarsals 
     +                        
     +                        
     +                        
     +                        
     4                        
     5                           
+                
+                
+                
+                
3,80           
4,60           
The skeleton examination from control, untreated group didn`t show 
any modifications (one exception a double supraoccipital). 
The data presented in Table 1 show a significant lowering of the mean 
fetal and placental weight induced by the acute Cu
+2 intoxication on day day 
9 of gestation, which show the intrauterine growth retardation effect upon 
CuCl2 influence. 
The examination of fetal skeleton from control group show that the 
development of fetal skeleton is normal for the mouse strain used in our 
experiment. In the experimental, trated group, the following anomalies were 
detected: 
 the  partial  ossification  of  frontal  bones  of  the  fetuses  with 
exencephaly (Fig.2) 
  the partial ossification of parietal bones in fetuses with exencephaly 
  the presence of an atipic and double occipital (Fig.3) 
  the absence of the scapular spina  
  the presence of modificated sternebrae (the first 2 sternbrae fused; 
the 3 and 4 sternbrae displaced and partially ossified, 6
th sternebra slightly 
bifurcated and asimetric.) (Fig.4) 
  the presence of extra ribs rudimentary or complete developed; ribs 
fused;  the  unilateral  absence  of  the  last  rib  and  the  hypoplasia  of  the 
contralateral one. 
  the first 2 cervical vertebrae show unilateral fused vertebral arches; 
6
th and 7
th vertebrae body fused. 
   the  retardation  of  ossification  metacarpals  and  metatarsals  in  the 
fetuses from treated mothers (non significant differences). 
 
CONCLUSIONS 
CuCl2 administered i.p. to mouse females on day 9 of gestation induce 
the following late fetal effects: Annals of West University of Timişoara, ser. Biology, vol . VII, 2004  
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  a significant lowering of the mean fetal and placental weight on day 
19 of pregnancy 
  the presence  of exencephaly in the fetuses of experimental group. 
  anomalies of the fetal skeleton such as:  
   the retardation of frontal and parietal bones ossification.  
   the presence of an atipic and double supraoccipital bone. 
   modifications of cervical vertebrae. 
   anomalies of sternebrae. 
   anomalies of ribs. 
   retardation of metacarpals and metatarsals ossification. 
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Fig. 1  Exencephaly      Fig. 2  Retardation of frontal bones ossification 
    
 
 
    Fig. 3 – Supraoccipital double and atipic          Fig.4 – Abnormal sternebrae 